Background: Primary care providers are expected to provide lifestyle counseling, yet many barriers exist. Few studies report on adoption and implementation in routine practice. This study reports training, adoption, and implementation of an intervention to promote physical activity (PA) and dietary counseling in community health centers. Methods: Providers (n = 30) and nurses (n = 28) from 9 clinics were invited to participate. Adopters completed CD-ROM training in stage-matched, patient-centered counseling and goal setting. Encounters were audio recorded. A subsample was coded for fidelity. Results: Fifty-seven percent of providers and nurses adopted the program. Provider counseling was seen in 66% and nurse goal setting in 58% of participant (N = 266) encounters, although audio recordings were lower. Duration of provider counseling and nurse goal setting was 4.9 ± 4.5 and 7.3 ± 3.8 minutes, respectively. Most PA (80%) and diet (94%) goals were stage-appropriate. Although most providers discussed at least 1 behavioral topic, some topics (eg, selfefficacy, social support) were rarely covered. Conclusions: A sizeable percentage of providers and nurses completed training, rated it favorably, and delivered lifestyle counseling, although with variable fidelity. With low implementation cost and limited office time required, this model has the potential to be disseminated to improve counseling rates in primary care.
Professional organizations
1,2 and Healthy People 2010 3 recommend that primary care providers deliver brief counseling to promote physical activity (PA) and healthy eating in routine clinical encounters. Rates of such counseling are suboptimal [4] [5] [6] [7] due to barriers including lack of time, training, reimbursement, and standard easy-to-implement protocols, and low confidence to deliver counseling. 8 Relatively few studies of dietary interventions in primary care have been published, but more have been done in the area of PA. [8] [9] [10] Most primary care-based PA interventions have focused on the efficacy or effectiveness of the intervention, 8 and researchers have called for more systematic investigation and reporting of other dimensions discussed in the RE-AIM model, [11] [12] [13] including patient and primary care provider reach and representativeness, intervention adoption rates, and implementation fidelity. 14 In addition, more trials that investigate lifestyle counseling that is integrated into routine care are needed, 8, 9 as are trials that use multidisciplinary models in which primary care providers recommend PA and make referrals to other health professionals and community resources to lessen time burdens. and vulnerable populations. About 66% of health care center patients are minorities, 90% have incomes 200% below the federal poverty line, and 39% have no health insurance. 20, 21 Thus, they are able to reach underserved populations at risk.
The Heart Healthy and Ethnically Relevant (HHER) Lifestyle Program, reported in this paper, is responsive to many of these research gaps. Primary care provider counseling was incorporated into routine clinical visits; financially disadvantaged African American women were study participants; primary care provider reach, adoption, and implementation were tracked; and a multidisciplinary intervention model was used. In response to limitations to the literature described above, the purpose of this paper was to describe the training, adoption, and implementation of the HHER Lifestyle Program standard care intervention to promote PA and a low fat diet in primary care settings serving financially disadvantaged African American women. It is expected that describing adoption and implementation of behavior change counseling will provide useful but underreported information for others wishing to conduct primary care-based interventions.
Methods

Study Overview
The 4-year study began in 2004. The primary goal was to increase moderate intensity PA and reduce the intake of saturated and trans fat. The University partnered with 2 federally funded community health centers (Columbia, SC, and Orangeburg, SC) and worked with 9 clinics within them.
African American women over the age of 35 years who were patients of participating primary care providers and had clinic visits scheduled were sent letters inviting them to participate. We targeted women age 35 years and older because the prevalence of cardiovascular disease risk factors including hypertension, obesity, hyperlipidemia, and physical inactivity increases during this period; women are generally beyond child-bearing years; and our pilot work was conducted with this age population, thus providing us with more direct experience with this population Exclusion criteria included being functionally incapable of meeting the PA goals, blood pressure during the baseline assessment of ≥ 160/95 mmHg, myocardial infarction within the last 6 months, insulin dependent diabetes, pregnancy, or unable or willing to complete survey instruments. A total of 1623 letters were mailed between May 2005 and February 2007. Of these, 24 women returned a postcard requesting no further contact, 60 letters were returned as undeliverable, and 986 women were unable to be reached by telephone. Of the 553 women contacted by telephone, 88 immediately refused to answer questions, 13 were ineligible, 42 needed medical clearance to participate but did not receive it, 60 were eligible but did not complete a baseline visit, and 350 completed a baseline visit (conducted at the woman's home at least 1 week prior their scheduled clinic visit). Of those completing a baseline visit, 3 were ineligible, 34 needed medical clearance to participate but did not receive it, 47 were eligible but did not see their health care provider, and 266 women were ultimately enrolled into the study.
The standard care intervention was delivered to all study participants during a routine clinic visit. In the participating community health centers, the face-to-face patient encounter is delivered by a physician (MD or DO), nurse practitioner, or physician's assistant. These individuals are subsequently referred to as the "providers." Ancillary support to the providers including obtaining the reason for the visit, documenting the patient's vital signs, verifying medication lists at the beginning of the visit, and assisting with various tasks at the conclusion of the visit (including patient education) is provided by registered and licensed practical nurses, subsequently referred to as the "nurses." Providers were trained to deliver brief (2-4 minutes) counseling designed to increase their patient's readiness for change or actual behavioral change (depending on the patient's readiness for change) in the area of PA and diet using stage-matched, 22 patient-centered counseling. Providers were trained to acknowledge and praise the patient's participation in the study, acknowledge her behavioral readiness for PA and dietary fat change, select at least 1 stage-appropriate behavioral topic for discussion for each behavior (eg, overcoming barriers, social support, goal setting), and state that a nurse would help the patient set goals for change. The use of empathy and open-ended questions was encouraged. Nurses were trained to engage participants in 5 to 10 minute stagematched goal setting. Like providers, they were trained to acknowledge and praise the patient's participation in the study, acknowledge her behavioral readiness for PA and dietary fat change, select at least 1 stage-appropriate behavioral topic for discussion for each behavior, and assist the participant in selecting her own stage-appropriate goals for both behaviors. Examples of goals included making a list of the pros and cons of walking/eating a low fat diet (precontemplation or contemplation), beginning to trim visible fat from meats (preparation), and making a list of times when walking will be difficult and ways to still be able to walk during these times (action or maintenance). Following the standard care intervention, half of the participants were randomized to receive 12 months of telephone counseling delivered by HHER Lifestyle Program health educators or to a control group. Recruitment of participants and delivery of the standard care intervention are complete and are the focus of this paper.
This study was approved by the university institutional review board. An informed consent form was reviewed with each participant and signed before the baseline visit.
Training of Providers and Nurses
Our pilot study indicated that health care providers preferred flexible, self-paced training. Thus, we developed a CD-ROM that contained a video introduction, 5 training modules, and a video conclusion (content described in Table 1 ), along with a corresponding training manual. The CD-ROM was piloted with 2 physicians and 1 nurse outside the community health centers and was reviewed by an external consultant and modified appropriately.
The CD-ROM was evaluated with 16 items focused on the extent to which the training and stage-based counseling were expected to benefit their practice. All items were rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree).
Health Care Provider Adoption
All providers and nurses at targeted clinics were invited to attend a kick-off dinner or lunch. The purpose of this event was to introduce the study and study staff to community health care clinic staff, increase awareness of the need for provider counseling and nurse goal setting, and create interest and excitement in participating. At the end of the kick-off event, attendees received the training manual and CD-ROM. The training was approved for 7.5 continuing medical education credits and 7.2 continuing education units. Providers and nurses completed training on their own and submitted 3 knowledge-based posttest exams and a training evaluation.
As new providers and nurses joined the clinics, they were contacted by study staff and invited to join the study. Providers and nurses were tracked to report the percentage that adopted the program, ended their participation because they left the clinics, and withdrew from the study.
Measures of Implementation and Fidelity
Each week participating clinics received a fax containing HHER participants with clinic visits scheduled in the upcoming week. The fax contained the patient name, provider's name, and the patient's stage of change for PA and low fat eating. Stage of change was assessed during the home measurement visit (conducted by HHER study staff) to reduce burden for health care staff and to ensure it was collected accurately and in a uniform way across participants. Clinics faxed this list back to study staff at the end of the week and reported whether the participant was seen and received study counseling.
Providers and nurses were instructed to audio record the portion of the clinic visit devoted to the study for every participant. A nurse liaison(s) selected folders (colorcoded based on stage of change) for study patients. The folders contained a stage-appropriate diet goal sheet in triplicate, a walking goal sheet in triplicate (nurse circled the patient's stage of change to direct goal selection), Table 1 • Because the intervention strategies are similar for precontemplation and contemplation and action and maintenance, providers and nurses were trained to view patients in 1 of 3 stages: Stage 1 (not ready for change), Stage 2 (beginning to change), or Stage 3 (making changes). Collapsing stages also made the intervention easier to remember and deliver.
• Patient-centered counseling strategies (eg, empathy, active listening)
• Strategies for effective goal setting (nurses) The DASH diet plan emphasizes increasing intake of fruit, vegetables, and whole grains and reducing intake of fat and sodium. Nurses and providers also received a pocket-sized laminated counseling tool (folded in an accordion fashion) that contained a panel with the study steps, a panel with the counseling flowchart, 2 panels for easily assessing stage of change (one for PA and one for dietary fat, created for use in follow-up visits or with other participants), and a separate panel with suggestions for each stage of change (Stage 1 = precontemplation/ contemplation, Stage 2 = preparation, and Stage 3 = action/maintenance) Interaction time was assessed for all tapes, and 20% (which included the first audio-taped encounter for each provider) were evaluated to determine whether recommended practices were followed. Participant-provider and participant-nurse interactions were rated for the extent to which topics and approaches covered in training were demonstrated (listed in results section). Tapes were reviewed by 4 raters and were all trained by a coinvestigator (who was also one of the 4 raters) who reviewed tapes and ratings for each rater until at least 85% agreement was achieved. Interrater reliability coefficients (Kappa) of ratings ranged from .88 to .97.
Statistical Analyses
Means (standard deviations) were computed to describe participant characteristics and evaluation ratings that were on a continuous scale (eg, body mass index). Frequencies were computed to describe participant and provider characteristics that were categorical. Chi-square analyses examined whether adoption rates and counseling/goal setting rates differed by gender, type of practice, professional degree, or health center.
Results
Participant Characteristics
A total of 266 African American women were recruited into the study (250 from the Columbia center, 16 from the Orangeburg center). Participants averaged 51.2 (10.8) years of age. Close to half (46.2%) were employed fulltime. Nearly a third of participants (32.3%) were married, with another 39.8% separated or divorced. A majority (70.3%) reported a household income of less than $30,000 per year, and the mean education was 13.1 (2.7) years. The most common health conditions were hypertension (61.6%), high cholesterol (34.8%), and type 2 diabetes (17.9%). The mean body mass index, 34.9 (9.2) kg/m 2 , was in the obese category. Almost one-fifth (19.1%) of participants reported current smoking.
Provider Adoption and Retention
Thirty providers from 9 clinics were invited to participate (Figure 1 ). Seventeen providers (57%) agreed to participate and completed the required training. Adoption was unrelated to gender, type of practice, professional degree, or health center, P values > 0.10. Only 1 provider withdrew from the study, but 4 of the 17 trained providers (24%) left the clinic before the standard care portion of the study ended.
Nurse adoption and retention
Twenty-eight nurses from 8 clinics were invited to participate (Figure 2 ). Sixteen nurses (57%) agreed to participate and completed the required training. All adopters were women. Adoption was unrelated to type of practice. More nurses from the Columbia (76%) than the Orangeburg health center (27%) adopted the program (P = .01). We could not examine the association between professional degree and adoption because of missing information from nurses who did not enroll. No nurse withdrew from the study; however, 5 of the 16 trained (31%) left the clinic before the standard care intervention ended.
Provider and Nurse Evaluations-CD-ROM Training
Eleven of 17 providers and 15 of 16 nurses completed training evaluations. The mean rating across items was 4.14 (range: 3.64-4.45; α = .82) for providers and 4.14 (range: 3.87-4.38, α = .89) for nurses ( Table 2) . Providers were least likely to agree with statements that they had learned new information about PA and nutrition. They were most likely to agree with statements that stage-matched lifestyle counseling would benefit their practice and is something providers should do. Nurses were least likely to agree with statements that they learned new information about nutrition and that the amount of detail presented about PA and nutrition was about right. They were most likely to agree with statements that the video segments were useful. The average score on the 3 knowledge-based posttests was 91 ± 6% and 90 ± 7% for providers and nurses, respectively.
Intervention Implementation and Fidelity-Audio Recording and Duration of Counseling and Goal Setting
According to fax reports from clinics, 175 participants (66%) received provider counseling (3 received counseling after randomization), and rates did not differ by type of practice, provider gender, provider degree, or health center, P values > .10 ( Figure 1 ). Only 115 audio tapes were submitted that documented provider counseling (43% of all participants). Internal medicine and family practice providers (P < .0001), male providers (P < .0001), and the physician assistant (P = .004) were the most likely to audio-record encounters. Recording did not differ by health center (P = .11). The average length of provider counseling was 4.57 ± 4.38 minutes.
A total of 136 audio tapes were submitted that documented nurse goal setting (51% of participants; Figure   2 ). In 7 of these cases, there was no trained nurse yet available at the clinic so the provider delivered the counseling and goal setting. PA goal sheets were submitted for 146 participants (55%), and diet goal sheets for 140 participants (53%). There was evidence of goal setting (audio tape or goal sheet) for 155 participants (58%).
Type of clinic and health center were unrelated to audio recording and goal setting (P values > .10). The average length of goal setting was 7.20 ± 4.38 minutes.
Intervention Implementation and Fidelity-Stage-Appropriateness of Goals
Among participants with PA goal sheets (n = 146), 2.80 ± 2.54 goals were selected and 80% were stage appropriate. Among participants with diet goal sheets (n = 140), 4.56 ± 3.45 goals were selected and 94% were stage appropriate.
Intervention Implementation and Fidelity-Intervention Fidelity
Thirty-seven provider and 40 nurse audio tapes were reviewed and coded for whether recommended elements of the intervention were delivered (see Tables 3 and 4) . Most providers explicitly acknowledged that their patient was enrolled in the study, and just over half summarized study goals. Providers rarely described the participant's stage of change for PA or diet. Most providers covered at least 1 behavioral topic, with benefits/barriers and Note. 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
pros/cons most common and self-reward, self-efficacy and social support least common. Empathy and encouragement were shown in most encounters, open-ended questions were used in over half of encounters, but in a lower percentage of encounters, providers asked their patients if they had any questions or recognized their patients' progress. In 40% of encounters, the nurse introduced or summarized the study. Like providers, few encounters involved discussing the participant's stage of change. Discussion of behavioral topics was common, although nurses rarely discussed the participants' past experiences and rarely assessed their confidence to meet goals. As expected, discussion regarding goal setting was noted in most encounters. Nurses clarified and repeated back goals at the end of the session in about half of the encounters, but they rarely emphasized the concept of starting slow and progressing.
Discussion
Despite professional mandates, 1 primary care providers deliver PA and dietary counseling in routine clinical encounters at suboptimal levels. [4] [5] [6] [7] A sizeable number of studies have examined the efficacy of PA behavioral interventions in primary care settings, [8] [9] [10] 15, 25 ,26 yet few address external validity. 8 A recent review also found that very few studies reported on implementation dose and fidelity.
14 Interventions will have a public health impact only if they are widely adopted and disseminated. Interventions that are moderately efficacious but reach large numbers have greater potential to improve health than highly efficacious interventions that reach small numbers. 12, 13, 27, 28 This paper described training, adoption, and implementation of a standard care intervention to promote PA and healthy eating in primary care settings.
There are several unique strengths of this study. The HHER Lifestyle Program targeted primary care providers and African American female patients from community health centers. Community health centers may be a more challenging setting to deliver lifestyle counseling as patients may only seek care for more serious or comorbid problems, leaving less time for such counseling. Financially disadvantaged African American women, with few exceptions, [29] [30] [31] [32] [33] [34] [35] have not been the target of clinic-based PA and dietary interventions even though they experience disproportionate health burdens. All providers and nurses from selected clinics were invited to enroll in the study, thus allowing us to calculate adoption rates in and Describes current low fat diet stage of change 11
Discussion of behavioral topics Addressed at least 1 behavioral topic in relation to physical activity 86
Barriers and benefits 57
Pros and cons of change 43
Self-efficacy 22
Social or environmental support 27
Self-reward 0
Past physical activity experiences 54
Addressed at least 1 behavioral topic in relation to eating a low fat diet 70
Barriers and benefits 54
Self-efficacy 16
Social or environmental support 5
Self-reward 3
Past low fat diet experiences 32
Referral to nurse Stated that provider was referring patient to nurse for goal setting 49
Facilitative communication Asked if participant had questions 30 Provided empathy or encouragement 73
Used open-ended questions 57 Discussion of behavioral topics Addressed at least 1 behavioral topic in relation to physical activity 60
Addressed at least 1 behavioral topic in relation to a low fat diet 58
Past experiences Asks participants about present/past physical activity and diet experiences 20
Goal setting Reviews goal sheet and helps participant select physical activity goals 83
Reviews goal sheet and helps participant select dietary goals 88
Self-efficacy Assesses participant's physical activity goal self-efficacy 23
Assesses participant's diet goal self-efficacy 15
Summary Clarification of physical activity goals 48
Clarification of diet goals 50
Emphasizes feasibility of goals Discusses feasible and realistic progress in physical activity 20
Discusses feasible and realistic progress in diet 13 across clinics. Training was delivered via a self-paced CD-ROM which has potential for wider dissemination. The provider counseling and nurse goal setting was also integrated into routine clinical practice allowing us to test implementation in real world encounters, enhancing generalizability. In contrast, most primary care interventions have been delivered outside of the context of routine clinical visits. 9 Encounters were audio recorded which allowed us to time length of counseling and examine protocol fidelity. Finally, by evaluating a standard care (vs. usual care) intervention, we were able to study variations in adoption rates of a recommended clinical practice in real-world settings.
This paper provides important and practically useful information regarding training providers and nurses from primary care settings to implement lifestyle counseling. The most commonly reported barriers to physical activity counseling by primary care providers include lack of time, limited patient receptiveness, lack of remuneration, and limited counseling skills. 8 This study addressed a number of these issues by making the intervention easy and efficient to deliver and by training providers and nurses in counseling skills. Just over half of all health care providers invited to participate did so by satisfactorily completing training, and retention of providers was high. These rates of adoption and retention are substantial considering the study was not required and training was completed "on their own time." Evaluations shed light on these findings. Both providers and nurses rated lifestyle counseling as an important activity that they "should do," suggesting that health care providers may be responsive to lifestyle counseling if it is brief and easy to implement and if they can be trained at their convenience. The intervention did not require significant additional investments from the health care centers other than the time required to deliver the counseling and goal setting. If implemented outside of a research project, clinics would need to integrate the brief stage assessments into practice and provide the educational materials. Our counseling materials included a very brief stage assessment that providers could use on subsequent visits (not assessed) or with other patients. Nonetheless, the potential for disseminating this type of training and intervention is high. This study also provides data lacking in the literature, as the majority of studies have not reported the adoption rates by health care providers and typically rely on convenience samples of providers. 8 There were notable challenges and limitations, however. First, although only 1 provider withdrew from the study, we experienced substantial organizational challenges with one of the health care centers such that a very small percentage of their patients were ultimately enrolled. The greater distance between the university and this center, combined with less organizational support and a transition in their clinic data system, may have contributed to communication challenges. Second, although OB/ GYN providers reported comparable counseling rates, none of their study encounters were audio recorded, which prevented us from verifying counseling delivery or quality. OB/GYN providers expressed resistance to audio recording early on, and they saw the study as an additional burden on their time. PA and dietary counseling may not be as salient for these providers who may need to prioritize topics more closely related to their practice. Unfortunately, we did not collect information regarding reasons why providers and nurses did not audio record or implement the counseling or goal setting, nor do we know participants' receptivity to it. Finally, turnover of trained providers and nurses at the clinics was substantial. Turnover is a real-world challenge in community-health centers and could pose a challenge to implementing lifestyle counseling. Our mode of training (CD-ROM), however, was very accommodating to efficiently bringing new health care providers on board.
In this real-world, effectiveness trial, rates of counseling were fairly high. Almost two-thirds of patients received provider counseling, although provider counseling could only be verified in 43% of encounters (ie, not all counseling encounters were audio-taped). Nurse goal setting was delivered at similar rates. On average, providers spent 5 minutes and nurses spent 7 minutes delivering the intervention. There is evidence that brief encounters yield positive behavioral changes, 1, 9 particularly when they incorporate multiple health professionals (to spread the time burden) and community resources. [36] [37] [38] [39] For example, Ackermann et al found that training providers to deliver brief exercise advice and make referrals to community exercise programs, particularly for patients in the contemplation stage of change, enhanced physical activity participation relative to usual care. 36 Behavioral changes in our trial will be the topic of a forthcoming paper (analyses are underway).
There were clear strengths and weaknesses in intervention implementation. In the majority of reviewed encounters, providers positively acknowledged participation in the study and addressed at least 1 behavioral topic. Providers were most likely to discuss barriers (cons) and benefits (pros) to change and past PA experiences. Providers demonstrated empathy and/or encouraged their patient in the majority of encounters. Nurses were rated most favorably in helping participants select appropriate goals and discussing behavioral topics. Indeed, the majority of goals selected by the participants were stage-appropriate. In terms of areas that could be improved, providers and nurses were rarely explicit in discussing with the patient her stage of change. Providers often did not ask if the patient had questions. Nurses generally did not assess whether goals selected were realistic. These topics could be emphasized more in training. In addition, a broader range of behavioral topics, tailored to the patient's stage and unique circumstances, could be emphasized. For example, concerns about safety, financial constraints, lack of transportation, role-strain, putting one's own needs last, acceptance of a larger body size, and health conditions have been shown to be barriers to physical activity in women, particularly African American women. [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] Financial constraints, lack of availability of healthy food choices, and food insecurity have been shown to be major barriers to healthy eating in African American women. [49] [50] [51] [52] [53] Lastly, self-efficacy and social support, both known to be strongly related to PA and dietary change, were rarely discussed.
In summary, primary care represents a key opportunity for providing PA and dietary counseling. Primary healthcare providers and nurses are expected to provide advice on healthy lifestyles, but struggle to find time to counsel patients and often lack the necessary training and support to do so effectively. We found that selfpaced, CD-ROM training is acceptable, and posttest scores suggest that it is effective at increasing knowledge (unfortunately, pretests were not administered). Data on intervention fidelity also support the effectiveness of the training. The low cost and limited time required during the patient encounter greatly improve the likelihood of successfully incorporating an intervention into routine primary care. As such, the standard care intervention of the HHER Lifestyle Program represents a reasonable approach to overcoming many of the barriers to providing PA and dietary counseling in primary care settings.
